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This puper is pert of a c;ntinuing effort to produce
& general theory of foreign policy activity. e hove to in-
crease our understanding of Toreign policy decisions by being
able to explain the pattern of interactions between nations.

We assume that the interactions between two nations are 2mbedded
in a larger environment consiscing of other nations and the
interactions among them. In this praper the effort will be
advenced by erticulating a fuily formalized general theory,
giving it an interpretation and testing some of the predictions
vhich it generates.

The essential building block of our theory is the
interaction paradigm.. This approach to internaticnal politics
has a long and venerable tradition in the literature. 1Its
baptisn into scientific literature was initiated by Charles
MeClelland., He suggested that once the relations that make up
international polities were broken down into their most elemen-
tary form they take on the basic pattern of figure 1. It shows
that the facts of international relations can be selected and
orpanized according to the two references of actors and inter-
actions (HcClelland, 1966, p. 18). Other theorists have unde»-
scored the importance of considering the total interactions in
& dyead when explaining foreign policy behavior, especially when
the nations comprising the dyad are antagonistic (Burton, 1968,
Horth, et. al., 1968; Zinnes, 1968). This literature suggests
that the behavior of one nation acting towards another (the
object) is in large part dependent on the benavior of the object

to the actor. It is not especially daring to suggest that
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behav.or begets behavior. Ve simply expect that nations will

generally act much like individuals in the sense that there

is u strong tendency to return behaviors similar to those

received. Nations are assumed not to be acting in a vacuum

but in a real world in vhich interaction is a reality. A

nation, as an actor 'n the nation-state system, will largely

base the nature of its interaction with the second netion

(object) on the nature of the last or last several actions of

that object nation toward the actor. Tests of these cogcerns

(Phillips, 1971, 1972) have tended to provide support for this

assertion. Other works in international relations (Tanter,

1972; Bartos, 1966; Azar, 1970) suggest similar hypotheses.
But international polities must surely be more than

& tennis match in which each actor's response is to the object's

service. The outer environment of the nation contains many

nations. the behavior of each having potential implications for b,

the capacity of the decision-makers of the nation to devise

policy which can achieve national goals. These third parties

have an impact on the interactions of the dyedic pair both by

creating contradictions in policy actions and by diverting the

attention of decision-makers from the pattern of interactions

in the dyad. For instance, the fact that two nations are engaged

in armed confliet will narrow the raige I alternatives of other

nations vho choose to interact with either of the conflicting

parties. An ally of the nation which is attacked feels pressure

to punish the aggressor, both by increasing the conflict the

agressor experiences and by decreasing the cooperation it receives.
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r An analysis of the interactions among the United States, the
Soviet Union and the People's Republic of Chine has shown clear

empirical justification for the belief that third parties have

en impact on dyadic interaction patterns (Phillips anl Hainline,
1972). It was found there that Chinese actions towards the United
States or the Soviet Union vere quite sensitive to the exchanges
betveen the United States and the Soviet Union. This paper will
attenpt to go beyond that effort to develop a theory of the effect
of third parties upor. dyadic interactions.

In order to build our theory we have found it necessary

to meke the following four assumptions:

1. Foreign policy can be conceptualized as a series
of decisions made by national officials. Foreign
policy activity consists of discrete behaviors
representing the outcome of these decisions.

2. Foreign policy can be operationalized as the aggre-

gation of the foreign pulicy activity (behaviors)

according to some logic imposed upon them by the
actor or observer,

The behavior of one actor towards another (foreign
policy) is responsive to the actions of other nations
end involves efforts to influence who will be the
leaders of those nations, what decisions they will

make, and how they will define the relations between
their nation and others.

Foreign policy is made in a maltination environment
by decision-makers who have to cope with domestic
constraints and who have mixed desires. Their
activity is essentially a Frocess of adaptation to
the external and internal environment which they
seek to coordinate in an effort to maintain autonomy
end national sovereignty while pursuing positive
goals in the international systen.

These assumptions require that our theory begin with

some decision-meking premises and that when it comes to tle .
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interfacing of theory and data that the data represent hignly
dicazgregated measures of behavior so that the logic of decision
can be examined empirically. Therefore, we use international
events data as our data base.

We turn now to tae problem of building the theory. The
first step is to rpecify the language in which the theory can be
embedded. The language we have chosen to use consists of a voca-
bulary of four elements; three variables and one operation de-
fined on those variables, and a grammar, namely, vector algebra.

The first element in the vocahulary is a variable.

It is a set of entities active in international vol.tiecs. We

call this set Y. Formally, this can be represented asl

ey armes O ey )

vhere each Y; represents a discrete entity in the international
System. 1In our development we shall confine our -ttention to
those entities which are nation-states. The analysis could per-
naps fruitfully be extended to include international organizations
of both the intergovernmenta' and nongovernmental varieties and
nmultinational corporations.

The second element in the vocabulary is also a variable.
It is a set of categories of tehavior which may be directed from
one member of Y to another. Ve call this set A. Formally

A= {al, az, a3 T NS am}
Examples of such sets are quite important in the inter: ational
relations literature. Each set is a categorization scheme allov-

ing one to measure foreign policy output. One example of such a




5

set would be the dichotomy hetweer the cooperation and confli:t.

Another would be the 63 categories in the World Event/Interaction

Schere devised by licClelland.

The third element in the vocabulary is a set of time
periods. Ve shall call this variable T. This variable cen be
stated formally

o, WL D P
In this research we shall assume that each element in T is a
feirly long period of time, and that the time is measured in
clock time.? An implication of this assumption is that time is
constant across all terms in most of our equations. Therefore,
in the equations the time subséript has not been explicitly
stated but has been assumed to be equal on all terms in the
equations. In those few equations where it is not possible to
assume the same time for all terms the time subscripts have
btean explicitly provided.

In addition, it should be noted that if shorter periods
of time vere erployed in building the theory or if some conception
of social time were employed to measure time (for example, the
nurber of days since a nation y, wes the target of action from
sore other nation yJ), then the formulation of the theory would
be drastically different. Tine cuuscripts would aave to be
explicitly stated for all terms for all equations, and the langrage
of the theory wculd have to be some dynamic system such as dif-
ferential or difrerence equations. Therefore, the choice of time

reasurerent is crucial and should be kept in mind in evaluating

the theory.




Employing these three elements, we can define a three

dimensional space. The space is the product set of thé elements

]
of Y times the elevents of Y tines the elements of A at any tiwe

t, vhere in one case the elements in Y are taken to be the ini-
tiators of action and in the other case are the recipients of

action. Ve call this space X. Formally,

Definition 1: X =¥ xY x &

An example of this spece is illustrated in figure 2. The dimen-

sions of the space are as follovus:

lencth

L coluins representing the n elements in Y

in their capecities as actors
n rovs representing the n elerents in Y

in treir capacities &as targets

width = m columns representing the m categories of"

behavior in A

The fourth element in the vocabulary is an operation
wvhich sums the nurber of discrete instances of behavior category
a, in A directed toward any entity yJ in Y hy any other entity
Yy in Y. This operation fills the cells in X with integers.

We can nov use this information to define 1 set of
concepts wihich we will need in develoring the theory. The

first of these can be steted formally as:



Definition 2: X = L0, 2 B, Xr¥; 'Yy ey}

In other words, Definition 2 states that xijk represents the
behevior of entity i to entity j in behavior category k. As

an example, the idea of the threatening behavior of the U. A. R.
tovard Israel would be an interpretation of this abstract concept.

T~ formal statement of the second of these concepts is:

Definition 3: <xij> = {xijl’ xij2' SN 2 xijm}

In Inglish this definition states that the vector xiJ represents
the behavior of entity i to entity j in 211 behavior categories
of A. Arn example of a substantive interpretation ¢f this idea
would be the U. A. R.'s foreign policy behavior toward Israel in
a given time period.

The last of the concepts to be introduced here can be

stated formally as follows:

iti I RSB IEE D e R N s
Definition 4 Yi { X% x>, 2<%y >

Put another way, Xi is a matrix created b& the set of vectors
defined in Definition 3 above. The matrix has n rows and n
colurns defined by the n targets and n behavior categories
respectively vhich a nation can choose in initiating a foreizn
noliecy act. This matrix is synonorous with the idea expressed
in such pr.rases as the ‘foreign ﬁolicy of Egypt'. It should be

noted in passing that the space X has an interpretation in the

lancuape of traditional political science vritings. It is the




international systen.

e tu;n now to the discussjon of the substantive
implications of characterizing the international system and
foreign vwolicy in this way. Operating from a decision-
making persvective, we posit the folloving axiom and its

corollaries:

Axiom 1: The foreign policy behavior of a nation
¥i is the result of conscious decisions
rniede by the decision makers in Y-

Corollary 1.1: The nature of xiJk is the result of
conscious decisions made by the
decision-makers of.yi.

Corollary 1.2: The nature of xiJ is the result of
conscious decisions made vy the
decision-makers of yi-

Corollary 1.2: The nature of Xg is the result of

conscious decisions made by the

decision-nmakers of yi

"his is a fairly noncontroversial set of statenents about the
nature of foreign policy. The second axiom to be introduced

is not so uncontroversial. It draws on en intuition related to
one of the initial assdmptions stated in the first part of the

paper, that foreign policy is a goal-seeking actlvity. If this

is so then one would expect decision-makers to control the strean

o e S p—
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of outputs 3o that actions do not mitigate against the effects of

other actions. This can be statei formally in the following axiom:

Axiom 2: The decision-makers in yi'seek to coordinate

poiicy such that no xiJk contraaicts any

ot > >
other xijk+l in <xiJ> and each <xiJ with each
other <“iJ+l> in X; so that there are no contra-

dictions.

Note that this exiom doer not say that the decision-makers are
successful in this coord.natic.. eflort. Indeed, it mey be the
case that many contradictions exist. In fact, one of the main
thrusts of this paper is that it is impossible to avoid contra-
dictions. But this does not deny the & priord validity of this
axiom. It merely states that in the real world with multiple
complexities, inadequate communications, memory failures and
limited attention spans on the part of decision-makers, it is ‘the
tendency of decision-rakers to avoid contradictions when they

sre able to discover taenm.

In order to meke this palr of assertions falsifisble
and therefore scientific, we must first make more explicit the
sorts of decision-rules we expect decision-makers to follow
in formulating foreign pciicy. And before this can be done we
find it necessary to provide mcre information concerning the
nature of the elements in the set A ~f categories of foreign

policy behavior. Our strategy in this will be to define two
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subsets of hehaviors in A, cooperation and conflict. We will then
DPCsit a mathematical function which will reduce all the information
in xiJ po two scalarsj one of which mgasures.the smount of
cooperation an& thé otﬁér £he Am&gnt ;£ ;onflict. We will then
provide a means for examining the balance of cooperation and
conflict in a dyad and move from there to the concept of dyadic
inconsistency. This concept will €ive us ¢ handle on analyzing
the na .ure of coherence and contradiction in foreign policy, which
is where we wgnt.to‘get,right nov.

One of the basiec distinctions in the analysis of foreign
policy is that between cooperative and conflictual behavicrs. Ve
propose to employ the same distinction. .Cocperation is under-.
stood to be those behaviors which are desired by ang, therefore,
revarding to thre target. Conllict is understood to be those
behaviors vhich are undesired by and, therefore, punishing to
the tarset. These dietinctions can be introduced formally into

the theory Ly means of the folloving definition:

Definition 5: A =¢ 'F
where C "A, F'' A
C 3 the subset of behaviors which can
be identified as cooperative
F is the subset of behaviors which can

be identified ag conflictual

$E=Ccr

~se=re

™
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In other words, cooperation and conflict make up mutually exclu--
sive and exhaustive subsets of the set of behaviors A
Because of this definitlon we must make a series of
necessary changes in the notation used to identify the dyadic
behavior of a nation. The next definition prov.des these changes.

Definition 6: <x. > = <ey > <fy,> vhere

i3 J i)

<cij> = {(x.i‘jl, SRRSO X:i:jk>. : Xk':.c}

<ty ’{<".13k+1’ C e Xyg? ¢ XS F)
Or. cooperation and conflict are mutually exclusive and exhaustive
subsets of the behavior of nation ¥Y; to nation yJ, that is, <xiJ>'
Given this information it is possible to posit the existence
of & function on each subset which will reduce the information in

each to a scalar (a single nudber). Axiom 3 provides us with that.

* s -
Thiin T T B T kST

#* x ”. 5
o il UL

Axiom 3: C

et this axder says is thet we take the ihner product of a vector
of behaviors and a set of weights,

This linear
overation has the :ffect of creating a weighted scale to measure
confliecL or cooperation, by reducing the vectors to scalars.

(For a simple explanation of the mathemetic: involved in these
operations, see Davis, 1965, pp. 32-38.) lNotice, too, the sub-
stantive implicatiouns introduced. The vectors of veights, yand) ,
provide the perceptual grids by which national decision makers
evaluate foreign policy behaviors. The fect that each vector is
subscripted with both the actor and the object, e.g., Cij’

indicetes that we are not imposing a requirement for a uniform
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grid for all nations in all dyadic situations. Rather, we
allov each set of decision-makers to bring a different rerceptual
grid to each dyadic relatiorship.

low we would like to further reduice the information
about the behaviors in Xy4- We would like to combine for each
directed dyad the values of C;J and Ffd so that a single value
vwill result. We vant the function that does this to provide us
with an interval scale measurement. If it does this, it will
tell us the balance of cooperation and conflict in a dyad as
perceived by the actor nation. We believe the following function
meets these criteria.

Axiom L: x7, = cfy - I

The preceding exposition has been made the way that it
has for the burposes of substantive clarity. Within the grarmmar
of matrix algebra the same result can be achieved in & much
sirpler manner. This would be to make super matrices of Y and )
on the one side and CiJ and FiJ on the other. By creating a
Super-matrix is meant u.at one vector is hooked onto the end of
the other, creating a new vector. We now do this, making one
additional necessary assumption.

3 -

3
Axiom 4 : Xi = <n, > °<R, > ’
9. yun 1w
where "ij = & supermatrix created by the
concatenation of <YiJ> and <AiJ>
Ri1 = & surermatrix created by the
concatenation of <cij> and<fiJ> and all
the elements in <Aij>are assumed to have

& negative value, that is, to provide a

negative weight.

e
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dyad relationships and to minimize the weak ones. In other words,
decision makers strive for consistency in interaction patterns.
This rule can be stated in the axionm:
Axiom 5: The decision makers in nsacion ¥y choose
foreign policy actions accurding to the

: following rule: min (A;“j - Agi‘

Applyine Axiom 4 to Axiom 5 we get Theorem 1:
Theorem 1: Decision makers in nation yi choose foreign

policy actionms accord’ng to the rule:
b

min (Cjy - Fi;) - (Cy - Fyi)

Aad by applying Axiom 3 to Theorer 1 we can get Theoren 2.
Theorem 2: Decision mekers in nation Y3 choose foreign
policy actions according to the rule: min

{1« <Yij> ¢ <cij> ¥ et <Aij> ¢ <Fij> )]-

[( <Yij> °<ch> ) = ( <AiJ> "<Fyy> )1}

. - N | *
And by applying Axiom 4 to Axiom 5> we get the much more manageable

statement of the substance of Taeorem 2.

Theorem 3: Decision mekers in nation Yy choose foreign

policy actions according to the rule:

vhere sji indicates the behavior input to

nation yi from nation yj.
At its limit Theorem 3 reduces to
O = My 4Ryy = M3ySy4
Or
"iJRiJ = "ijsji

Yhat the theorem implies is that nctions are sttempting to match

Preceding page blank
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foreign policy outputs to inputs. The matching i® done with
respect tc the perceived importance of conflictual and coopera-
tive acts and varies from actor to artor for each object nation.

The other implicatior of the Theoiem derives from the fact
that we ..ive cne equation with more than one unkrown (inle<d, the
number of urknowns is unknown, since it can vary with the number of
behavior categories which one chooses to enmploy). The system of
equations is therefore undetermined and indeterminate. There is an
infinity of possible solutions. To indicate the kind of problem
this is, a nation could reduce the inconsistency created by a
more conflictual partner by either increasing its own confliet

output or by leaving the conflict output constant and decreasing

its coorerative output, or by adopting some hybrid of these

strategies. What this means is that we cannot proport to be able
to predict what kind of strategy a set of decision nmakers will
adopt in order to meet the rule. We can only predict that they
will adopt some strategy which will enable them to neet the
requirements of the rule.

What has been developed above vould not be an unreasonable
rlace to stop if one were studyirg a simple two-nation internaticnsl
system. However, the system within which foreign policy decisions
are made co.tains many nations. It seenms fruitful, then, to go
on and look for the implications of such a multimember system for
the zeneral validity of Theorem 3. Ve shall begin by looking at
triadic interactions. A triad shall be considered as a set of six
directed dyads composed of three entities such that each entity is

the actor in *wo iirected dyads and the target in two. This can be
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formally posited as follows:
- Defirition 9@ A triad TrhiJ = <xiJ>rz<xJi>(}<xih>(\<xhi>
f~<th>, <th>
An illustration of e triad is presented in figure 3,
Once again we have too much informaticn to be handled

effectively. so we wish to reduce it. We therefore cull on the
analytic steps carried out before in Definition 5 and Axioms 3

end 1 to modify definition 9.

3%
1A

Definition ? : A triad Tr Wil

i ® A* y #*
R & LT PEAL

in
% - %
Jat By

A

This definition gives us a triad defined by six scalars,

two each for each nair of entities. Ve vish to reduce it further,
and therefore modify the definition as follovs:

A3

*¥
Definition 9 'i' A trisd Tm,, = B,/ By (18,

vhere Bij = min (A;J, Aji)
Bip = min (Agy, fyg)
th = rin (A;:J; Agh)
In other words, the symretric dyadic interactions can be represented
as equal to the most conflictual directed dyadic link if at least
one of these links is conflictual or as the least cooperative if
neither is on balance conflictual.
We ere now nearly in a position to make some statements
of a substentive nature concerning the impact of triads on dyadic
interactions. DBut before this can Le done we must define a concept,
triadic consistency. Before thet can be done we need to introduce

sore additional notation. The next two definitions carry out both

these tasks.
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Definition 10: Ve shall refer to BiJ as B{J if and
only if neither of the dyadic links is
on balance conflictual, that is. if
# #
(Aij, AJi). We shall refer to BiJ as

EIJ if there is ut least one directed

dyacic 1link which is on balance conflic -

=i
tual, that is, if (%, A;i) or

* - - *

So what e have done above is to reduce the information about the

peir of dyads in each symmetric dyad in a triad to a dichotomy.
Definition 11: A triad may be said to be strongly
inconsistent if and only if there are
one or three EIJ'links. A triad may be
said to be consistent if and only if
B = h All other cases ~re
said to be weakly inconsistent.
However, this definition does not meet the needs which
ve have. Pather, we need a functional definition which will
produce an interval scale measure of the degree of triadic incon
sistency. Furthermore, we want the function to rank order different
inconsistencies, both weak and sirong, and to weight tae strong
more heevily then the weak inconsistencies. The function must
also pronduce a value of zero when the triad is consistent. Formally,
we posit

Definition 12: IhiJ = f(BiJ’ Biy s th)
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Ve are not able to state at this tire the nature of
thiz function. C(learl, it will be a corwlex mathematical
operation. The Job of discovering it will remain for future
research efforts,

We turh now to the problex of assessing the impact of
triedic inconsistency on foreirn policy'. As stated i1 the intro-
duction, it secems to us that triadic patterns would inave a signi-
ficent impact on decision-making. The reason is that the actions
of third narties can have a significant izmect on the capacity of
'+ nation to achieve its goels in relatior to a target in & ayad.,
Clearly the actions of the Soviet Union and China have a tremendcus
potential for breaking the Vietnan tolicy of Fresident liixon, end
this e2xplains in some sense vy it is that he pavs so nuch atten-
tion to their actions in reference to Vietnam. This sort of
relaetionship is posited to be a factor in foreign policy wmaking.

Axiom §: Nationsl decision-makers perceive third party

behavior as a relevant factor in the achieve-
ment of policy goals.

Yow, then, is this perceived volicy relevance translated

into behavior. This is not sround untread by previous observers.

Harary (1)61) presented the concept of balance in a system. T:at

concent wvas isomorphic with our concept of consistency in e triad.

In reference to unbvalanced systens (i.e., 8trongly inconsistent

triads), he arsued that the behavior of nations would change to
bring the systen back into balance. The reason for this was
rule that a friend of =y friend is rny friend, a friend of my

enemy is riy enemy, an eneny of ny eneny is my friend, and an neny
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of my friend is my enemy. This ceems plausible and we wish to
rhave such a position in our theory. 3ut we also want to exploit
the characteristics of waukiy inconsistent triads, because we feel
that they also have an irpact on the behavicr pattern in a dya&.
Av aa illustrative exampl:, the United States periodically pressures
the West Luropean nations to contribute more in developme: ¢ assis-
tance for the underdeveloped nations of the world. These cases
could be interpreted as an instance of the United States attempting
to reduce triadic inconsistency created by the undercooperation of
the West Iuropean nations. Ve theretfore posit the following relationsnip:
Axiom T7: l'ational decision-makers choose foreinon

policy acts to reduce triadic inconsistency.

So far e have presented a language for talking sbout
dyadic natterns of interaction and some cco position rules for
talking sbout triadic patterns of behavior. So far, nowever, in
analyzing the rules of behavior at each level we have ignored the
rules onerative in the other level. We sheall now attendt to fill
that void by looking et the interaction betveen the rules of dyadic
behavior. This is done in the following four theorems.

Theorem 4: It is possible to have all consistent

drads in an inconsistent triad.

Theorem 5: It is possible to have all inconsistent

dvads in a consistent triad.

Theorer 6: It is possible to reduce dyedic inconsistency

without affecting triadic inconsistency.

Theorem T: It is not possible for a nation to choose

actions which will reduce triadic inconsistency
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without having some effect on
dyadic inconsistency.

l'o attempt wiil be made to prove Theorems L--6 at this
time since they are not germame to the latter part <f the paver.
A proof of Theorem 7 will be provided, howéver, since this is the
theorem which generates our prediction of an impact of third
parties on dyadic relations.

The proof consists of a demonstration that no valid ]
counter-example can exist. Suppose that a nation yi haa foreign
policy outputs at time t such that (Aij)t. Assume that (A;J)t was
more conflictual than (A;i)t. Suppose that tais generated dyadic
inconsistency Ut = (A:J)t - (Agi)t and triadic inconsistency !

(1 ), = V_. Assume that all other relevant nations maintain the

Mg’y " %

same behavior outvuts from time t to time t+l. Assume further that
Yij and Aij can change only very slowly over time and therefore
are etfectively ccnstant over two time periods. The problem is,

riven these conditiohs, ie~ i possible.to get the result Vt # Vt+l

and Ut = Ut+l7

ItV # Viyp» then it must be the case, by definition 12,

that (203 3), (8,00, (3,01 # [£(Byg)g, (). (By)el. By

¥
)’ definition 9 and by essumption we can deduce that (Bih)t = (B.ih)t*.l

and (BJh)t = (th)t+l' ‘Therefore, to get 2 # Visy 1t must be the

T y a g *
case that (.JiJ)t # (Bij)t+l' Since by assunption (Adi)t = (AJi)t+l

; + %\ 2
it must be the case that (Ajy), # (Ay) ., for (Bij)t = (Biy)ier

1o attain.

¥ # :
Ir Ut =y y end (Aji)t = (Aji)t+l’ then it follows that

t+

»* LK)
(Aij)t = (Aij)

t+l.
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Then to set uwp a counterexample one would have to show
sc vhere both (AY,), = (a%)) a (A), # (&%)
scme case where bot! 137t = (Ayg)p4q an iyl AiJ b4l

% *
obteined. This would require either (AiJ)t ¥# (AIJ)t or (Aij)t+l #
*
(AiJ)t+l' Since these are absurd results no counlerexample can
exist and Theorem 7 ir proved.

The implication of this theorew is that it is possible

end perhaps quite likely that nations must choose between actions

which will enhance dyadic consistency but harm triadic consistency,

or vice versa, and failure to act, thus harming dyacic consistency

and enhancing triadic consistency, or vice versa. The problem
then is to provide 7 rule by which the solution to this dilemma
can be predicted.

We begin to attack this problem by defining the concept
of sealiency. Saliency is to be a measure of the importance of an
entity to another entity. Thus saliency is an attribute of an
entity in g relationship; that is, ¥y iz salient to yJ, for example,
The concept of saeliercy is created to exemplify the historical
importance of an eatity yj to yJ's foreign policy. The presumpti~a
is that the higher the saliency of en entity to an actor the more
vill that actor's foreign policy be shaped so as to exert control
over the attainment of goals involving that object nation. We now
formally deiine saliency and posit its impact on the interactions
of dyadic und triadic consistency considerations.

Definition 13: Saliency of a nation ¥a toy; is a

function of the amount of across-time
interactions YJ has had with Yy. or

1l
PJi = [f ( & <x

>t)]
t=1 1J
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Axiom 8: The saliency of an entity for a nation deter-
rines the policy relevance of that entity for
the nation.
Ve ¢en nov posit the completed tieory in a single theoremn:
Theorem 8: xiJ 3 ot "iRiJ “"1531) + ePhIa
where f minimizes the value of the right

side hand of the equation,I& is the incon-

sistency of a triad e where both ¥y and

YJ are merbers of the triad, and

Ph is saliency of the third partv in
the triad_'Ia

Vhat has been presented above is e most general theory.
As stated. it is incapable of supporting erpirical matter. Before
that caa be done, the functions need to be defined and the key
varisbles operationalized. Then the specific formulation of the
theory can be tested and accepted or rejected. We turn now to
fulfilling that job.

The Creon data source provides exiple opportunity for
operationalizing our concepts. That collection consists of
inforration collected on the exchanges \foreign policy events)
between 35 nations. ‘The time frame is 1959 to 19€8. ‘Three

month quarters (three consecutive ronths) vere sarpled at ran-

dom from each of the 10 years. This provides ten, three

contiguous ronth data subsets or 30 months of non contiguous
date. This data enables us to create the Y x ¥ x X data cube.

T™e Y x Y natrix will heve rows and columns equal to the number
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of nations in-the international system at any point in time.
From this we choose subsets of actors and objects for analysis.
The behaviors along the A mode will be represented by an
eight varicble characterization of behavior. These variables
begin with participation and progress along a continuum of
increasing cormitment of resources with the eight variable
beins military conflict. Table I pres:nts the variable list.

The prcolem now hecomes representing “heoren 3:

Min ( MRy - TiSyy) (1) i
or

; !
§ﬁn ( TRy - 43544 " (2)

low set both (1) and (2) equal to zero:

0 = "iRij - 51331

o we have sinulitaneous equations for Yi to Y, and Y, to Yi

J J
behavior. It is argued that both natiors attempt to match

inputs to outputs in terms of their interpretation of inputs
end outputs. In order to solve for the equation we need to make

an asswmtion: Each nation perceives the other's behavior in

the same way. This means.

TfiSJi = TrJSiJ
This is a sirple extension of the mirror image phenomenon.
There it is agreed that each nation sees its own actions as

rood and both interpret the other's actions as bad (Stagner (1967)

Bronfenbrenner (1961). Thus nation, i, places the seme
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interpretation on j's behavior as j vlaces on his behavior.
From this assumption it is easy to show that

ﬂiRi,j = “JR,ji
Setting Ri,j ané R,ji in.matrix form to represent repeated variable
observations of behevior we have two matrixes each 30 months by
eight behavioral varisbles. When we do this we have

- il *
Py xMixi = Buxtumxend

Where Rm = A* and R;‘rag

o
Ji

¥ 1
Ai,j and A,ji are nov metrices. In other words ther
are multiple behavioral strategies vhich occur over tine for

each nation's dyadic relationships. Placing restriction: upon

ks

and A,ji’

P—iJ
kkg » k=g

0, k#g }

g P50

Mg Mg = Agig Ajsx = 1 and
Mg Pige 7 Ayik Ayig = 05 KPs

These restrictions are synonymous with assumptions in the
cononical model and allow its epplication. The research question
now becomes, can we find petterns in both matrices of behavior
thet are highly correlated? Vhen canonical esnalysis is enployed
with these two matrices, it delineates linear corbinations from
both matrices niRi,j and "JR,ji’ such that the patterns are maxi-
rally correlated. At the same time each matched (or correlated
pair) are uncorrelated with any other sets delineated in either

metrix. The coefficieuts, W, are interpretable es the evaluation

weirhts each side places upon events they send to the object in
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order to minimize the difference between input end output. They
can Le interpreted both ac a preference to respond to certain
combinations of events received with specific combinations of
events or as the underlying perceptual attempt to reciprocate

in kind.

Findings
In analyzing this set of assumptions four nations were
chosen: The Soviet Union, the United States, the Chinese Peoples

Republic, end Japen. These four nations form twelve dyads. Six

canonical analyses were performed, one for each of the linkages: 3
USR - USA
USR - CPR :
USR - JPN
USA - CPR
USA - JPN
CPR - JPN

Tables II through VII present the results. The trace corre-

lation delineates the general overlap between the matrices of ;
behavior sent from each side of the dyad. In general these

point out a good deal of overlap. The range of the traces is

from .L43 for USR - JPH interactions to .67 for USR- CPR

exchanges. The reciprocity phenomera explains from 18 to 45

percent of the total relationships in these twelve dyads. There &
are sub sets of exchanges in each linked pair of dyeds which

are indicetive of much stronger linkages. These subsets of

exchanges are inter--related as high es .96 or a reciprocity in
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overtime variations of behavioral exchanges of 92 percent.

It is worth reviewing some of these linkages. 1In Chinese-~
Soviet relations it appears that the Soviets prefer to respond
to Chinese offensive verbal confliet with verbal conflict but
to keep this activity indcpendent of other exchanges. Both
parties seem to recognize a need for a strategy of neutral
maintenance of relations which is independent of other strategies.
This point is highlighted in the second variate pair. The third
variate peir points to the suggestion that the Soviet Union is
likely to introduce verbal conflict into procedural matrices

but that the Chinese are quite sensitive to conflict mixed

with procedural concerns. This would suggest that the CPR

wants to isolate the verbal tirades 80 frequently assumed to

be a characteristic of Chinese foreign policy from evidently
quite meaningful attempts at negotiaxion. It also points to

the possibility that in the Sino-Soviet relations it is the

Chinese which recognize this fact more than the Soviets.

Turning to the US-Chinese relationships it appears
that this dyadic exchange also highlights the independence of
procedural activities of diplomacy and participation from the
more evaluative kinds of actions. The first variate shows
that US diplomatic activity towards the Chinese is reciprocated
by procedural responses. On the other hand, independent of

pattern maintenance activities US cooperative initiatives towards

the Chinese tend to be rejected by the Chinese while US verbal
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conflictual activities seem primarily to be ignored on the part
of the Chinese. Thus, while it would appear that -he Chinese
are wvilling to reciprocate on prccedural and diplomatic matters.
they are unwilling to demonstrate cooperative reciprocity at
ithis stage ir. US Chinese relations. On the other hand, they
choose to ignore or to respond in non-routine fashions to US
accusations and compleints rather than to reciprocate in kind or
in a vay which might escalate the conflictual initiatives on the
rart of the United States. It may be worth pointing out an
interesting difference betwveen Sino-Coviet and Sino-US axchanges.
In the Sino-Soviet case, both sides hurl accusaticns and denounce::

ments a2t each other vhile in the case of US-Chinese relationships,

China seems to play the part of an unresponsive sparring partner
and a unwilling lover.

Chinese relations with the Japanese point to a mixing
of cooperation and conflict. The second variate suggests that the
Chinese combine verbal cooperation with cooperative actions
vhile at the sgme time rattling the sebre by using non-military
conflict sanctions. The Japanese resporse is to highlicght
verbal conflict but to intermix verbal coonerative statenents
as well. This points to an inability to differenciate between
conflict and cooperation strategies in the relations between

the Jananese and the Chinese. Vhen the Japanese choose overtly

cooperative acts the Chinese do not respond in any r~ciproecal

manner. These complex peatterns may well indicate tinat Sino-
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Japanese relations are erbedded with & mixture of competition

and comraderie. Certainly philosovhical discussions of each

td

others role in Asia would lay credence to this suggesﬁion. I

hovever, the Japanese cooperative activity becomes too severe !

the Chinese back off Ly choosing not to make a clear response.
Soviet 1S relations are the most complex of those dealt
with in this paper. There appears to be an independent proce-
dural dirension vhich points to the agreements on both sides to
Cooperate in pattern meintenance activities indcrendent of
their conflicts of.interest. In addition to this, however,
diplomatic exchanges appear to be infused with a good deal of
cooperation as both the Soviets and the United States tend to
engape in verbal and cooperative acts during negotiatioas.
During these preriods it appears that the United States is rore
likely to apply the carrot and the stick by using verbal threats
and accusations as well as promises and revards while the Soviets
tend to be less likely to infuse this strategy with conflictual
verbage. Come diplomaetic activity on the part of the Soviets |
is not reciprocated by the U.S5. as pointed out in the third

variate pair. On the other hand, the fourth variate may be

the most interesting. It tends to sugprest that as the United F
“tates increases its non-military conflict activity towards

the Soviet Union, the Soviets increase their cooperative actions

toward the United Sta*es and when the United States decreases

its non-military conflict sanctions aimed at the Soviets, the
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Soviets increase verbal conflictual activity. This would seen
to be a deterrent strategy in which as the United States becomes
more menacing the Soviets back off, and as the US becomes less
menacing the Coviets tend to increase their threatening stances.

Japanese ~ US relations seem to be identified by coopera-
tive reciprocity. There are, however, some interesting differences
in strategy between the US and the Japanese. Vhen cooperative
acts are used by the United States they are reciprocated in kind
by the Japanese. <Cn the other hand, the Japanese respond with
verbal rooperation to US procedural initiatives, but they do not
choose cooperative actions in response to our procedural activities.
This would suggest that tne Japenese use cooperative talk much
rore freely than other nations but they are equally careful in
the use of coonerative actions. On the other hand, in diplo-
matic targaining with the United States they are not adverse to
using verbal conflict, a strategy which the United States tends
to shy away from in *their dealings with the Japanese. What this
seers to add up to is that when the United States is seriously

acting cooperatively to the Japanese, the Japanese respond in

kind. Ghen the United States wants to talk about future activities.

the Japanese - are willing to signal verbal intentions but
are not willing to commit themselves to coonerative acts unless
tihe United States is willing to act. If the United States
nesotintions signal more commitment than their procedural matters.
tae Jepanese will negotiate but they will not refrain from

iisagreeing with US positions.
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Japanese -~ Soviet relations are quite simple. Cooperative
acts on the part of either nation are reciprocated in kind with the
Japanese evaluating slightl& higher in this cooperative activity.
When the Soviets threaten military activity, the Japanese scream.
If the Jepanese back off, the Soviets tend to reduce the level of
conflictual actions. It would appear that the Soviets have a hard
line strategy ageinst the Japanese and that, while the Japanese do
not like it, they are unwilling or unable to do more than protest.

These analyses point to a zood deal of reciprocity in the
relations between the four major nations analvzed here. This reci-
procity appears to be quite complex. Eagions evaluation of their
ovn strategy and other strategies are definitely not simple ect
for act veighings. The sovhistication og,both the Chinese in
separatine verbal tirades from procedural and diplouatic exchanges
and the Japanese in appearing to be willing to cooperate, but
measuring the use of their cooperative actions carefully shows
that there are a number of strategies for reciprocity in this
system. This suggests that our minimization axiom is probably
correct under the assumptions of the nirror iwiage tut the choice
of actions used to respond to an object nation are indeed heavily
dependent on situational factors. We would arpue that consistent
evaluation of belavior may be misleading. These results suggest
that verinus acts are evaluated quite differently depending upon
the object nation's mix of behaviors.

Turning now to analysis of the triadic impact on these

exchanges, canonical analysis presents residual scores for the over
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and under response in each of the patternc delineated in Tables II
through VII. These residuals can be erployed in an examination
of the impact of third perties. If the *hird parties have an
effect on the dyadic relations delineated here, then the residuals
should be explained by behavior of third nations. Theorem § suggests
that saliency is an important consideration in the impact of third
party actions on dyadic exchanges. We have dichotomized the saliency

coefficient into a zero/one case. All third parties are salient

if they had ¢xchanges with. the actor in ten out of the thirty

months in the CREON data. Thus, for each actor, in the twelve
dyads deiineated hy using four major nations - tre Sov'et Union,
the United States, China, and Japan - ve have divided all nations
in the CPEON data deck into salient or non-salient subsets. In
the case of the United States to China there would be thirty--three
other nations in the sample. Any of those nations which had had
more than ten months of exchanges with the United States were
placed in the salient to US subset. Any of those nations which
..ad had less than ten months of exchanges with the United States
vere placed in the non-salient to US subset. Then the residual
matrix from the US - Chinese exchanges was compared with the salient
and non-salient to the US behavior matrices. In order to do this,
for each month all salient third party behavior to the Urited
States vas summed to form a single varisble. All US behavior to

those nations was summed to form a second behavior variable A
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third vehavior variable was formed by summing all behaviors from
salient to US third parties to the Chinese. And the final variable
was formed by apggregating all Chinese behavior to third parties
salient to the United States. This provides us with a matrix of

four variables and thirty fime periods in which the aggregated

behavior to and from third parties on the part of bLoth the actor

and the object in the reciprocity analysis is formed. Tuis matrix
and the residual matrix are then enalyzed in canonical analysis
and the trace is presented in Teble VIII.

Our theoreticsal development would suggest that the traces
ir the salient actors should be higher than the traces in the
non-salient cases. This appears to be the case in all dyads in
vhich the Chinese were not involved, with one exception. It
would appear that nations vwhiech do not frequently exchance behaviors
wvith the Chinese are indeed salient in Chinese relations with any
of the three other major nations used here in the direct irteraction.
Thus , the Chinese do veigh as more salient than our measure of
salience would tend to suggest third party activities with whon
the Chinese interact infrequently. We would suggest that it is
likely to be the case that these third parties are developing
nations from the third world and that China's relations with other
major nations are more sensitive to these exchanges than is the
case for other dyadic relationships amongst other major nations.

We do not feel that this negates the theory, but rather suggests
that our operationalization of salience needs to be redefined.

All the traces suggest that third party activity does have an
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impact upon dyadic relationships. And this impact must be
analyzed more carefully in the future.

In performing this analysis, ve began by attempting to

lay out our theoreticul concerns quite formally. Speaking personally,
both authors can attest to the difficult but rewaruing nature of
specifying relations in a formal sense. Ve have found this exercise
to be an extremely enlightening one. It has led us to question

the utility of current statistical procedures in testing some of
the substantively exciting theoretical explanations of foreign
policy currently in vogue in the research literature. This work
has been an attempt to specify the decision-making rules which
nations use in dealing with each other on a daily basis. It

grors out of research that the senior author began at cthe
University of Hawaii and has continued at Ohio State in connection
with the CREON Project and other data sources. Whet we are

about to discuss in terms of shortconings of analysis in this area

certainly epply to previous works of the senior author but they

elso are found in other's research. There has been quite a lot
of analysis attempting to delineate the foreign policy of nations
(McClelland, 1961, 1967, 1968; Smoker 19€8; Holsti, Brody and
Horth, 1968;. Zinnes, 1968; Tanter, 1972: Azar, 1970 Phillips,
1972 Phillips and Crane, 1972). All of these analyses have used
aggrerations of event or event type data. Tiae problen also arises
in those works that have attempted to relate domestic and foreign

conflict (Wilkenfeld, 16CJ; Rummel, 19G66:; Tanter, 1963).
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The problem stems from the fact that the underlying
theoreticel arpument assumes & tine frame considerably shorter
\ than the data analysis time frame. This means that theoretical
fluctuatiois are Suspected to be occuring more frequently
| than the time unit in the data aggregated for analysis. Vere
this difference in aggregation levels to have arisen in aggre-
gations such as cities, states, or countries, we vould have
been quick to recognize the dangers of an ecological fallacy
It is only infrequently recognized that the ecological fallacy

also apolies to differences in aggregation of time (Orcutt,

Wetts and Black,1068.).

Yhile our enalysis here demonstrates that the sugges-
| tion of the minimizing differences in behavior under the assump -
| tion of the mirror image has not been disproven an infinite
i ! number‘of other strategies for eggregating to the month-time
frame could have just as equally produced the montaly aggre--
gations that we have used. Ve want to make it clear that

the substantive findings are not in danger but the explanetion

for these findines is not clearly supported. iiore irportantly,
perhans even if minimization strategies can be denonstrated
to be wrong independently of this analysis, the statistical
techniques employed upon argregations at the monthly period
may well demonstrate a statistically acceptable answer.
Consider, for instance, two nations, one sending a conflictual

act to the other each of the thirty days in a month. The

object nation responds only on the 29th day with 30 conflictual
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actions. Were this to happen on e number of monthly occasions,
there would be a strorg correlation over the months analyzed.
YetAthis Seems quite unaccepteble as the object nation is not
attempting to mininize its behavior. It is ignoring it and
then in one Swoop giving back everything that it received.

These problems stenm from our aggregations. We have

used months in this enalysis, but more frequently we notice

yearly enalyses. These latter, we would suggzest suffer more
sericusly vhen it is shorter tine frame fluctuations of the
nature sﬁggested here upon “hich theoretical explenations are
based. Since these fluctuaticns have not been identified,
it is impossible to know whether aggreéapion in longer time
frames created the relationship identified or indeed the hypothe-
sized relationship occurs at all in the shorter time frames.
While we have known this problen for some time, it
was in dealing with the triadic problem that this issue became
more salient for us. How were we to handle third nations?
Obviously our theory suggests that when a nation acts it
looks at who had acted recently, decides how selient their
actions are for this relationship and chooses either to ignore
or to be influenced by third partied activi+ies. But, we had
thirty-three other nations for each actor in our systen. Ve
began by wanting to use all thirty five nations dyadically
but this would have created 33 x 35 or 1155 canonical analyses

and and we knew that this vas simply too much anaiysis. There-

fore wve limited our direct dvedic relationships to the four
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nations or twelve dyads we eriployed. But, in order to develop
a meaningful third party matrix ve were forcea to aggregate all
third nations into two sets by assuming a zero/one measure
of saliency. This implied that all nations' action in the
third varty matrix were simply lumped together once they were
identified as being salient or unsalient to the actor in ques-
tion. Had we used all eight forms of behavior, we would have
had eight times four or thirty-two variebles and a considerable
over-identification problem. Attempting to get around that problem
left us with no other choice than the aggreration that we developed .
liore importantly, lowever, the monthly aggregation of data meant
that if three dyads exchanged behavior in a pattern similar to
that in figure 2 we would assume that two actions A to @
and B to C were important in predicting A to B's bzhavior. But
since A to C, and B to C's behavior came after A to B's beha- |
vior it is a logically absurd assumption.

llavine gone through elaborate analytic and methodolo-
gical gyrations it might seem bizarre to call into guestion
vhat has been done by ourselves and others frequently in the
past. Yet this paper is sa good example of a growing difficulty
in the application of statistical techniques to the study of
foreign policy dynamics. The strength of this study may be
summarized briefly: a more formal theoretical approach to a
substantively well acknowledged problem ; how do nations choose

foreipn policy actions to cope with other nations?
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The problems may be easily stated, as well, due to
data constraints, an operational inability to idéntify concepts.
Ve think this problem has eluded detection because too muck
erphasis has been placed upon difficulties in data collection
and in mistakes found in the application of statistical tech-
niques. We do not want to belittle the difficulties in gata
collection procedurcs, but we must point out that disag;eemlnts
in this area can only be answered by resorting to measurement
assumptions embedded in a formal theory (Phillips, 1972).
Unfortunately, there are,as yet, too few formal theories for
final assessment of most of these problems. As to arguments
about the.appropriaxeness of vafious’statisticél rrocedures,
much of this dehate, when not highlighting errors in technique,
is also prenature. In complex social systems such as foreign
poliecy dynamies, the structure of a theory cannot in genersal
be derived from statistical analysis of time series data
(Brunner (1971), Thorson (1972), Hibbs (1972) ). The key is
to have a theoretical structure and specified relationships
vhich properly represent that structure yggggg_considéring
2nalysis! We feel we have acconplished this requirement
before we turned to data analysis. 3But now we find that
enalysis lecking in some importeant respects.

The solution is painful, but obvious. We must disag-
gregate. Unfortunately the sparcity of data for shorter time

fremes in any of the data collections in the events movenent
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8s well as most national accounts data sets is such that we
nay find ourselves unable to use normal statistical techniques
vhen our theories seek to explain short run fluctuations.
We at Ohio State believe that there is a need for developing
formel models which seek to explain foreign policy dynamics.
‘le velued irmensely the exercise which attempted to lay out
explicitly our expectations. We valued it not just because
it led us to a deeper understanding of the hazards in analysis
but it elso has suggested a solution--all computar sinulations.
Such simulations would produce expected relations delineated
in the front of this paper. Upon experimentation with different
pareneters and adding some randomness to the model, simulations
could be developed in such a way to produce exchanges between
simulate nations which could be compared with the underlying
distribution of actions in the international system.

Ferhaps a final argument is worth naking. The analysis
that ve have been performing to date on these data sources
has Leen primarily linear. This has produced expectations of
constant responses to behavioral situations in the environment
or domestic constraints at home. Thus, once the stratesgy or
relationship is identified, it is assumed to be constant over

time. T be sure, nany of us have supgested that we would
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have to continue analysis on other time frames to ascertain
vwhether these parameters changed, but little published evidence
is aveilable that attmpets to specify the nature of the change
or dynamics in paraneters over time is developing. A simulation
model can quite easily build adaptation routines into.the axioms
themselves.3 Then we can begin to place the simulation under
vaerious stressing conditions to see whether it reacts in acceptable
patterns.

We are not attempting to cast doubt on the vhole of
quantitative studies in international relations. Ve are, however,
varning that too frequently we attempt to develop explénations
which ve test on date aggregated at the yearly or decade level
and that in many instances this data simply does not allow us
to reach conclusions about the accuracy of our explanations.
Solutions to these vrobiems are more easily identified as we
besin to develop a generation of formal theoretical systeus.

The more frequently we sce this form of formalization the
nore easily the difficulties of the nature posed here can
be brought to light snd solutions developed to deal with the

provlems.
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Table 1

Eight Behavioral Variibles Used

The eight behavior types (behavioral variables) used in this study are derived fronm
the Sequential Action Scheme of the CREON codebook,

Variagble Number and Name Definition
_—_-———_—____ P e —————
by PARTICIPATION All "Procedural' statcments
b, DIPLOLIATIC EXCHANGE All "Evaluative" except "Procedural"
statements
b3 VERBAL COOPERATION All "Desire" and "Intent" except '"I'rocc-

dural"” which are sccn as '"Desired" or
"Neutral" by Actor

by, VERBAL CONFPLICT-DEFENSIVE All "Elicited" "Desire" and "Intent"
except '"Procedural" seen as "Undesired"
bty Actor

bs VERBAL CONFLICT-OFFENSIVE All "Unclicited" "Desire" and "Intent"
except '"T'rocedural" seen as "Undesired"
by Actor ;

bg COOPERATIVE ACTION All "Deeds" seen as "Desired" by Actor

b, NON-MILITARY CONFLICT ACTION "Symbolic' and "“Significant" "Deeds' scen
as "Undesired" by Actor

bs HILITARY CONFLICT ACTION "Military" '"Deeds" scen as "Undesired" by
Actor

¥ste: For some of the eight variables there was no behavior of that type exchanged

in a given subsample. 1In such cases, fewer than eight variables were usod
in the analysis,
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Table 2

Annotated Canonical Structure Matrix for USR-CPR Dyad

e

Communality: proportion of variation of
each vurlaglc involved in the patterns:
sun of squared factor loadings.

eparate patterns of relationships

between the variables.

]
TRACE CORKELATION  0.66946

| Degree of overlap between
the two matrices.

USR BEHAVIOR

Procedural

Diplomatic Exchange
Verbal Cooperation

Verbul Conflict-Defensivo
Verbal Conflict-Qffensive
Coupierntive Acts

Proportion: Percent of variation among

all the variables involved in the
variates,

H-SQR

1.000
1.000
1.000
1.000
1.000
1.000

S

PROPORTION OF VARIANCE EXPLAINED
USR BENAVIOR

CANONICAL CORRELATION

CPR BEMAVIOR

Procedural

Diplomatic Exchange

Verbal Cooporation

Verbal Conflict-Defensive

Verbal Conflict-Defensive

Non-military Conflict Acts

Percent of variation among all the

100.000

4 :

canonical variatcs*

1 2
-0.110 0.823
-0.130 0.577
-0.083 ~——0.412
0.912 0.246
0.435¢—  -0.375
-0.158 0.102

i

3

-0.54)
0.137
-0.333
0.257
-0.493
0.085

Loading:
relationship of the variables

with this pattern.

degree and direction of

18.026 23.189

Percent of variation among alll
variables involved in the

particular variates.

0.96539 0.94098
T 14

Canonical correlation: the ‘]
statistical dependence between
each matched pair of variates

H-SQR

1.000
1,000
1.000
1.000
1.000
1.000

varfablea involved {n the
variates,

PROPORTION OF VARIANCE EXPLAINED
CPR BEMAVIOR

Percent of variation among all
the variables involved in the

canonical variates*

1 2
-0.091 0.551
-0.113 0.693

0.230 0.391
0.225 -0.327
0.935 0.128
0.558 0.091

Percent of variation among all
variables involved in the

particular variates,

l

* 100.000

2 1+838 17 %98

4

variate pajrs,

FROPORTION OF TOTAL VARIANCE EXPLAINED

*

Only those variates with canonical correlations greater than .

1

Percent of vaciation among all
the variables involved in the
particular variate pairs,

100. 000

19 .%32 2 0.‘11'094

50 are presented,

12.309

0.74029

-0.575
-0.597
0.436
-0.632
0.012
0.193

21.900

17.104
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Table 3

Annotated Canonical Structure Matrix for USA-CPR Dyad

Communality;
eaach varjable involved in the patterns;
sum of squared factor loadings.

proportion of variation of

Degree of overlep between
the two matrices.

TRACE CORRELATION L90.5587l
CPR PEIAVIOR

Participation

Diplomatic Exchange

Verbal Conperation

Verbal Conflict-Defensive
Verbal Conflict-Offensive
Cooperative Acts
Non-Military Conflict Acts
Military Conflict Acts

Proportion: Percent of variation among

all the variables involved in the
variates,

3 et oM et

Separate patterns of relationshipd

between the variables,

canonical variates» l

|

PROPORTION OF VARIANCE EXPLAINED
CPR BEHAVIOR

CANONICAL CORRELATION

USA BEMAVIOR

Diplomatic Exchange
Verbal Cooperation
Verbal Conflict-Defensive
Verbal Conflict Gffensive
Cooperative Act..
Military Conflict Acts

Percent of variation among all the

variables involved in the o5
variates,

PROPORTION OF VARIANCE EXPLAINED
USA BENAVIOR

Percent of variation among all the

variables {nvolved in the
gp;{ngg_paira.

PROPORTION OF TOTAL VARTANCE EXPLAINED

* oOnly those variates with canonical correlations

H-SQR 1 2 3
0.781 0.593 0.197 -0.234
0.754 0.051€— .0.303 -0.265
0.235 0.049 -0.150 -0.165
0.658 -0.348 0.600 -0.265
G.878 0.309 -0.091 0.293
0.857 -0.229 —30.112 0,321
0.872 0.118 -0.347 -0.341
0.390 0.034 -0.173 -0.127
Loading: degree and direction of
relationship of the variables
l with this pattern,

67.795 8.004 8.552 6.798
Percant of variation among all
variables involved in the
particular variates.

0.83156 0.74401 0.56199
Canonical correlation: the statistical
dependence between each metched pair
of variates.
canonical variates«
HSQR 1 2 3
1.000 0.860 0.417 0.125
1.000 -0.323 0.856 -0.311
1.000 0.158 0.192 0.597
1.000 © 0.087 -0.009 0.616
1.000 -0.060 -0.317 -0.147
1.000 -0.022 -0.152 -0.208
- Percent of varjation among all
variables involved in the
particular varjates. I
1 i
47.696 14,689 17.792 15.215
’ fercent of variation among nli
the variables involved in the
articular varfate pairs,
<4 L
. 33,786 10.869 12,512 10. 405

greater than .50 are presented.

el
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Table 4

Annotated Canonical Structure Matrix for CPR-JPN Dyad

AY
Separate patterns of relationships
between the variables.

Communality: proportion of variation of
each variable involved in the patterns;
sum of squared factor loadings.

——

v

-ﬂZk;£;~;?—5;érlap between |
the two matrices.

+

TRACE CORRETATION 1-90.548&9 canonical variates+

: Pl s
CPR BEIAVIOR H-SQR 1 2
Diplematic Exchange 0.732 -0.010 f—~ -0.244
Verbel Cooperation 0.909 -0.210 0.634
Verbal Conflict-0ffensive 1,000 0.344 0.447
Couperative Actions 1.000 0.446 [—0.724
Non-Military Conflict Acts 1.000 -0.243 0.924
Proporticn: Percent of varlaiion among Loading: degree and direction of
all the variables involved in the relationship of the variables
variables with this pattern. |
PROPORTION OF VARIANCE EXPLAINED 3
CPR BEIAVIOR 92.813 83?94 40ﬁ271
Percent of variation among all
variables involved in the
articular variates,
CANONICAL CORRELATION 0.87992 0.56411
Canonical correlation: the statistical
dependence betwcen each matched -pair of
variates. p
canonical variates*
JI'N BEHAVIOR 11-SQR 1 2
Diplomatic Exchange 1.000 -0.151 -0.174
Verbul Cooperation 1.000 -0.209 0.526
Verbal Conflict-Offensive 1.000 -0.259 0.734
Cooperative Acts 1.000. 0.925 0.312

Percent of variation among all the
variables involved in the

variales. l
L

2
PROPORTION OF VARIANCE EXPLAINED 100. 000 23.659 23.561
JPN ELMAVIOR 4
.;e;éan( of vn;izzzbn among all the
variables involved in the
vgsiafe pailrs.

Percent of variation among al)
variables involved in the

particular variates.

Percent of variation among all
the variables involved in the
particular variate pairs.

¥ ¥
PROTORTION OF TOTAL VARIANGE FXPLAINED 96.007 15.184 33.122

* Only those variates with canonical cprrelations preater than .50 are presented.




Table 5

Annotated Canonfesi Structura Motrix for USA-USR Dyad

Coﬂﬁﬁﬁ?llty: prnporf]on of variation of ! = bt B}
each vavjahle involved in tha patterns; Sepavate patterna of rclntivnahipq
sum of squared faetor loadings. between the variables,

Degreo of overlap between
the two matrices.

TRACE CORREIATION 4[)0.62889 esnonical va;iates*

[ 4 + v
USA REHAVIOR 2 3 4

Procedural d 0.467 0.312 0.129
Diplomatic Exchsnge 0.642 -0.170 0.346
Verhal Cooperation . 0.867 -0.346 -0.009
Verban Confliet-Defensive 0.420 0.030 0.496
Verbal Conflict-0ffensive 0.749 0.255 -0.433
Cooperative Acts 0.630 0.033 -0.456
Non-Military Conflict Acts 0.532 0.110 -0.526

.Pruportion: Percent of variatfon Loading; degree And direetion
among all the varifablea involved in of relationship of the varjables
the variates. with this pattern. __J

PROPORTION OF VARIANCE EXPLAINED 17,802 39,986 4.650 15.0%.3
USA BEHAVIOR 1 T~

l

Percent of varfation among all
the variables involved in
the varistes,

CANONICAL CORRELATION 0.97712 0.88606 0.74978 0.68522

T T T
Canonical eorrelation: the
statisticsl dependence betwcen

each matched pair of vsriates.

canonical varfates*
USR BEHAVIOR 2 3 4

Procedural ki 0.642 -0.085 0.055
Diplematic Exchange : 0.630 -0.687 0.219
Verbal Cooperation . 0.801 0.475 0.167
Verbal Conflict-Devensive ; - 0.016 0.262 0.120
Verbal Conf{)ict-0ffenstve 9 0.109 0.023 0.563
Cooperative Acts 0.554 -0.265 -0.728
Nou-Military Conflict Acts o . 0.020 -0.307 -0.277

a2

Percent of veristion among all Percent of varistion among all
the variables involved in the | variables involved in

variales, the psrticular variates.

=

PROPORTION OF VARIANCE FXPLAINED J, . l l
USR BEHAVIOR 12.285 25.281 13.397 14,531

all variablea involved in all the variables involved

the varjate pairs, in the partieulsr varjate
i pairs.
i ¥ 1

PROPORTION OF TCTAL VARIANCE EXPLAINED 100. 000 15.043 32.633 9.024 14.787

[Purcent of varlation smong Percent of vsristfon among

* Only those varfates with canonieal correlations greater than .50 are presented.
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Tahle 6

Annotated Canonical Structure Matrix for USA-JPN Dyad

Communality: proportion of variation of Separate patterns of relationships
cach variable involved in the patterns; bectween the variables.
Aun of squared facter loadings.

Degrece of overlap between
tha two matrices.

TRACE CORRELATION 0.59541
canonical variates*
USA BEHAVIOR H-SQR 1 2 3
Procedural 0.927 -0.221 0.169 -0.775
Diplomatic Exchange 0.955 0.753 0.276 -0.345
Vertal Cooperation 0.913 0.698 -0.403 0.098
Verbal Conflict-Qffensive 0.194 -0.191 0.007 -0.309
Cooperative Acts I 0.819 -0.039 0.789 0.382
Proportion: Percent of variation Loading: dcgree and direction
among all the variables involved of relationship of the varfablcs
in the variates. with this pattern.
PROPORTION OT VARIANCE EXPLAiNED 76.167 22.837 17.768 19.406

USA BEMAVIOR T T
Percent of variation among all

the variahles involved in
the varjates,

CANONICAL CORRELATION 0.83698 0.62888 0.54161 <—l
o

Canonical correlation: the
statistical dependence betwecn
each matched pair of variates.

canonjcal variates*

JPN BEHAVIOR R-SQR 1 2 3
Diplomatic Exchange 1.000 0.606 -0.597 0.137
Verbal Cooperation 1.000 0.034 0.573 -0.664
Verbal Conflict 1.000 9.977 0.126 0.092
. Cooperative Acts 1.000 -0.173 0.508 0.630
'vPcr;ént of«;}riation among all Percent of variation among all
the variablcs involved in the | variablrs iriolved in
variates. ‘(,//‘ the particular variates.
PROPORTIUN OF VARIANCE EXPLAINED 100.001 32,832 23.960 “ 21.611 «
JPN BEHAVIOR A
-bcrccnc of varjation among all the Percent of variation among
varia.les involved in the all the variablecs involved
variate pairs. in the particular variate
N pajrs.
£ £
PROTORTION OF TOTAL VARIANCE EXPLAINED 86.760 27.724 20.520 20,386

* Only thosc varjates with canonical correlations greater than .50 are presented.
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Table 7

Annotated Canonical Structure Matrix for USR-JPN Dyad

Conmunality: proportion of variation of Separate patterns of relationships
each variable involved in the patterns; | between the variables.

sum of squared factor loadings.

chgree of overlap between |

the two matrices.

TRACE CORRELATION l-') 0.42694 .
N canonical variates*

USA BEHAVIOR 11-SQR 1

Diplowatic Exchange 1.000 -0.269

Verbal Conflict-Devensive 1.000 (& -0.426

Cooperative Acts 1.000 -0.431

Non-Military Conflict Acts 1,000 -0.510

Military Couflict Acts 1.000 ———> 0.826
Proportion: Percent of variation Loading: degree and direction
among all the variables involved of relationship of the variables

in the var.ates. with this pattern.

PROPORTION OF VARIANCE EXPLAINED [;—-——--—-1} 100. 000 27.%31

USR BEIIAVIOR

Percent of variation among all
the variables involved in
the variates.

CANONTCAL CORKELATION 0.67998

Canonical correlation: the
statistical dependence between
each matched pair of variates.

canonical variates*

JT BEIAVIOR H~SQR 1
Diplomatic Exchange 1.000 -0.401
Verbal Cooperation 1.000 -0.215
Verbal Conflict-Defensive 1.000 0.010
Verbal Conflict-Offensive 1.000 0.622
Cooperative Acts 1.000 0.444
Percent of variation among all Percent of variation among all
the variables involved in the variables involved in
variates. the pavticular variates.
b e 4 CEEE e e
PROPORTION OF VARIANCE E:'PLAINED 1 —— 100, 000 15.824(——-]
JPN BEHAVIOR
Percent of variation among all Percent of variation among all
the variables involved in the the variables involved in the
variate pairs, particular variate paira.
L4
PROPORTION OF TOTAL VARIANC: EXPLAINED 21.728 21.728

* Ouly those variates with canonical correlations greater than .50 are presented.
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Table 8

Trace Correlation for the Impact of Salient and Non-Salient
Foreign Policy Actions in each Dyad.

Actors

USA-JPN
USA-USR
USR-JPN
USR-USA
JPN-USA
JPN-USR
CPR-USA
CPR-USR
CPR-JPN
USA-CPR
USR-CPR

JPN-CPR

Salient

.39
.53
.47
.49
.41
.49
.47
.39
.39
42

Non-Salient

.30
.45
.56
47
.38
.40
.47
.52
47
.48
.50
.23

Predicted

Yes

Yes

No




FOOTHOTES

1. In this paper we will use the following notation:

W } indicates a set
neans ''such that'
means 'is a mermler of the set .
> indicates a vector
means the union of two sets
means the intersection .f two sets

neans the transpose of the vector or matrix

>n x m Teans that the vector or matrix

has dimensions
n rovs by m columns

means the inner product of two vectors or
matrices

an extended discussion of alternative’approaches
to the concept of time in social theories, see
Rummel (1970) or Smoker (1971).

Rummel & Heall (1969), Lorimor & Phillips (1972),
and licClelland (1972).
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